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RecofxHng ap^ratas £6r ncording data on optically readable discs 



'rhd invention relates to a method of setting up user preferonces on • tococdiag 
device for recording on removabie disc jdke record cartien* such as an optically rcsdabte 
diac, aa redtad in tfi6 prBainble of dBam I. 

The invcmioa n;Iatis» Airthor to a recording device for recording on ramovablc 
S disc like record caxtien, such as an optically readable (£&c, as recited in the pieamblo of 
claim 6. 

OpticaUy readable record cQiriers sucb as CD (Coa^ftct Disc) or DVD disc 
(Digital Vereatile Discs) ate available in a vadety of dilforenl versions. Apart from read-only 

10 discs, whicli coiit/iin pre-recorded information rccoixted by a content provider^ recoixiabic as 
well as rewritable discs, which can contain infortnation recorded by a user, arc available. The 
pre-recorded disc may contain inCorraaUon in the form of pre-fsccued pits in a sidistrate 
applied by an injection raoalding process. The fecwdabie disc may contain a light sensitive 
layer adapted to change under the Influence of a scanning rocoxding laser beam while the 

IS rewritable disc may contain a liquid ci^stai layer which can chan^^ locally into aa 
aniofphous or crystalline stale by a scanning recording laser beam. Fuxtber a disc may 
contain several infnnnaiion iityen. Mime of them even being of a diflerent infonnation 
density, such as for example the Super Audio CD (SACD). bi addition several types of 
ivcordtd>le and rewritable DVD arc availablo. commonly known as DVD-K W. DV)>hKW. 

20 DVD-R, DVmR oiul DVD-RAM, each type not only differing in the technology used but 
also in the f<^nuit used. So apnit fomi pl)>'Aical incotit^atibiiity. a logical incompatibility may 
exist 

Reoonicra adapted to record user information, awch as digitally A/V or data 
informatiCHi <m an optically readable disc should prefmnbly gcDerote a recorded disc wbidi 
25 can be played back on as mudi as types of playback devices tis possible. This la not trivial. 
Bxisling DVD players have been developed without knowledge of the later developed DVD- 
ivicorder/playcrs. Further diffcrenl manufacturers have adapted own slnndard.'j. So it may 
happen that a DVD-RW disc recorded on a DVD-RW recorder, may not be locognfaad or 
dealt with fay a DVD player of the same or anodier aifmufactuner, due to physical or logical 
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problems. Of couise. although playback compatibility is often taken into accotint in designuig 
and dcvdopmcDt, a full guamnteo cannot be obtained in practice. 

It is nn object of tho invention to overcome the above-mentioned diBaclvantage. 
According to one of its aspects iltc method according to the iavention is charoctcrirxd h§ 
S tccitcd in (ho characterizing part of clajni 1. 

According to one of its aspects a recording apparatus according to the iavention is 
ctutracterized as lecited in the charBctcrizing of cJaini 6. 

By modifying pan of the control data, another playback or recording device 
then die ctwrou recording apparslw may cause to accept the disc in case the standardized 
to control data does not cause acceptance of the disc. 

An advantageous embodiment is obtained as defined by the characterizing part 
of chiim 2. As a DVD-RW disc does hare a lower icfledance than a DVOROM diac 
causing die DVD-ROM player (o interprBt the disc as a dual layer disc. By setting the control 
data icJating to the number of of a siuglt; layer disc, to a dual layer disc, acceptance by 
15 the DVD-ROM player. 

Another advantageous embodiment is obtained as defined by the 
chiurACK»izing part of clahn 3. Indicating a recoxdable disc being of the Taad-only type may 
have the same effect by a read-only player. 

Fiuther advantageous embodiments ere obtained as defined by the 
20 charactoriring part, of claim y By selecting the type player which rejects the recorded disc, a 
pfe-defincd conxsponding set of control dzUa adjusted for this type of player may bo chosen. 

Rtrthcr advantageous embodiments of the invention are recited in other, 
dependmt claims. 

25 

Theses and further aspects and advantages of the invention will be ^iparent 
from and elucidated in mon^ detail hereinafter with reference to the disclosure of preferred 
einlKxtinients, in paiticolar with reference to the upended figures in which, 

30 Pig. 1 illustrates the stractoxc of s ContzQl Data block; of u DVD~disc 

according to the invention, 

Fig. 2 illostmtes the Physical RHmat Information within a Ckuittol Di^ Block 
of a DVD disc of Hg. 1 
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Fig. 3 illustratos the possable bit Bcuinga cf the Physical Fcuziuu Infomuuion of 
aDVDditcof Hg. 1 

Bg, 4 iUustfaies a mediod of iccanKng the bit scUings according to the 

invention. 

3 Rg. 5 iilustYSies a recording aj^taratnft accmding to the invention- 

Fig. 1 tlliistnues the contottcf a Control Data BlocItoC a DVD disc according 
to the invention. Withio the Lead-in area, the iimeraiost area of the disc, a so called Omtiol 
Data Zone is being defined containing Physical Pwmat Infonmtion, Disc Manafocturing 
10 InforniatloD atid Coatcnts Provide Infonufliion. This ia contained in moltiple Coturol Data 
Blocks of 16 sectors cf 2048 bytes each. One sector in a Control Data Bioclc comprises 
Physical Format InfanmtJnn. 

JPig. 2 illustrates the content of tlie Physical Fonnat Tnlonnation acconding to 
the DVD disc IV content of bytes 0 to 3 OSP(0) to BP(2)> is Ulustmted in Fig. 3. 
15 b7 to b4 of byte 0 (BP(0)) specify the Book Type. In case of a Read-only 

(ROM) disc, dicsc are set to 0000b, in case of a rewritoWe disc to OOOIb, in case of a 
recordable disc to OOlOb. No other bit settings haves been defined with respect to theiitandaid 
forDCD-ROM. However, in case of a DVl>RW disc, the bit seitmgOOIOb is used to 
indicate a DVD>R disc and toOOl lb to indicate a DVD-RW disc. In case of a DVIHRW disc 
20 ifie hits are set to 1001b, A Ainherl^t setting may be used to indicate a DVD+Rdtso. 

Bits b3 to b4 of byte 0 define the part version. In case of DVD-ROM OOOIb ia 
uaed to indicate version 1 .0. in case of DVD+R W 001 Ob is ujwd to indicaie the deacription of 
DVD+-RW votaion 1. In case ofDVD-RW 0101b is used to indicate vetsion 2. 

Bits b7 to b4 of byte 1 (BP(1)) define the disc size : OQOOb for a 12 cm disc, 
25 OOOlb for a 8 cm disc Bytes b3 to bO define the Minimum read^wt rate : OOOOb for 2.52 
Mbps, 0001 b for 5.04 Mbps and OOlOb for 10.08 Mbps. . 

Bits b6 to bS of byiQ 2 (BP(2)) define the nninbei of layers : 00b for a single 
laj-cr, 0 lb for a diwl layer. 

Bit b4 of byte 2 defines the track path : Ob for a paralkU Crack paili. 01b for an 
30 opposite track path. Bits b3 to bO contai a the layer type: b23aOb indiciaes that the disc does 
not contain rewritable oser data area, b2alb indicates the presence of nswrntable user data 
areas, bleOb indicates that the disc does nut contain rccoxdable user data areas, bl^b 
indicates the presence of such areas, bO&Ob indicates that the disc does not contain embossed 
user data ateas, bO»lb the piesenoe of such areas. 
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Bits b7 to M of byte 3 (BP(3)) indicate the linear density : 0000b in case of 
0;267 micromfiter/bit. 0001b in case of 0,293 iDicronietaybit, OlOlb in case of 0,409 to 0»43S 
iTU(»CKcneteiybii. 

Bits b3 to bO define the track pitch ; OOOW) in case of 0.74 microme£«ytfack 

S and 0001 b in case of a 0,80 nru'croincteiytnick. 

In case of a DVD-ROM disc the bytea 4 to J 5 of the physical fomutt 
inionnaAitm axe used to deOnoihe data, area allocation Qtid tile byte 16 to define the BC A 
C&ntst Cutting Area). Tbe remaining are reserved in case of DVD-ROM whUe the bytes 32 to 
39 are used in case of DVD-RW for other purposes. In case of DVD+RW the bytos fi«ni 

10 byte 16 may be used for otficr puq}oses. It is lUcely thai existing DVD-ROM pJaycrs will not 
Kx* for the bytes not defined in tbe DVD-ROM standanl whereas DVD-RW aad DVD+RW 
lecorders will look for DVD-RW and DVD+RW specific infocmalion defined in the reserved 
bytes mcotding to the DVD-ROM standard. 

Nonnally u disc inserted in a player will be examined for Uie ]!4iy5tcal farmet 

IS infonnalion so d;at the player (or playeiyiectirdCT) cun adjust lo the bit Jcttiiigs as required. 
This bit setting may be tm>rded on the disc during recunHng. The method according to the 
invention ia iiluslzvtcd with reference to Fig. 4. In slcp 101 it is detcmtined whether die 
standard setting should be selected (stop 102) according ro die normal nilefl as proscribed in 
the standard for DVD+RW, This will bo optimal ibr pla^^ack on rite sanse recordei^layer 

20 and for a Jorge part of other types of playew and player/recorderB, However a usct, may 

choose (sujp 104) tu select non-standard bit settings which may be inputt«i cither oaic by one 
by hand (step 104) or by selection of a special set of non-siajKlard bit settings from a menu 
(step 105). lliis menu may contain several brands and models of existing pUyers, 
whereupon selection of a specific player, a non standard bit setting optitnized for the selected 

25 players is chiwsen. The selected bit settings, either standard or non standard are iinally 
written to disc (step 106) 

For instance, due to the low reflective oiUurc of a DVD+RW disc, a specific 
DVD-playcr may see this disc as a double layer DVD>ROM disc. To satisfy such players, the 
infonnaiiton indiciUing the nionber of layers in the physical formation inforaiation is set 

30 acconUngly. This will cause tbt player to accept the disc. 

Other players will recogaize that the disc is rcwrit^le by for instance 
measuring its reflectivity. Such idayera would be confufied by an intentionally roconiing a bit 
setting indicating the presence of two layers. So there I& m setting widch satisfies all players 
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at tiiD sanio time ood cacb setting should be accotdingto a selected brand and nuxlet or brand 
or calogory of models. 

Another non tAixadasd setting miiy be changing the standard setting of a 
OVD^RW diiK for the booktype (1001b) to 0000b and the venuon number (001 Ob) to 
OOOIb wliich are die setting to indicate a DVD-ROM disc of version 1.0. ft will depend on 
the type of ptayeia thai will occur in the niadcet, which oro ttaodard settings may be optimal. 
'Jliis may have to be established in practice by trial and eiror. 

A user will normally not deviate from the standard bit settings, but in case of 
pJaybticTt incrmipatibility vviih a specific player, the may choose to record a specific bit 
scRing. Picfcrably a user mny seltsct out of a list of seJecCihte bit settings for specific bnmds 
and models of pUyerx that are stored in the ivcocding oppanitus accoxdii^ to dw invention. 
AccoKllng to advimtagiBOUS embodiments soch a list may be updated, for instance by 
uploading from the internet or public telephone Une» by copying the settings of a disc 
containing the most recent settings. 

Fig. 3 ilbstraics a rcconfing apparatus according to one embodiment of the 
invention. The receding apparatus comprises noeans to rotate an optically loadable disc 20.1 
by EOtating means 302oontroi]ed by servo means 203.1116 disc 20L is scanned by afocussed 
laser beam 104. either for recording or ceacfing. This beam 204 is gcnccated by an optical 
pick-up unit 205 that is positioned above the disc by ticking and focufiing means 206. The 
fnclc-up unit 205 compnses detector means to convert reflected light tn clecuical signals. 
These elechical signals are converted to digital signals that ate inputted to buffer means 207. 
Or» in case of xeconlmg, the digital signals to be zccoided aie outputted ftom the buffer 
means 207 to Che optical pick-tip unit 205. The sioxed digital signals axe inputted to 
demodulittion/'eEmr-cotrBCtion means 208 for error-correction anddanodulaiiCKi. Finally a 
decoder 209 decodes the encodes ngnals aad outputs cither Aiidib^idoo tnfonnadon or Data 
Information. 

In case of recording, an encoder 210 encodes received iiiAxxoation to be 
recorded and outputs tlw encoded signals to moduladon/ofi^orcotrectioa means 211 for 
modulating and adcBngenor-concction data. 

A control tuut 212, compEisiRg a processor 21 3 and memory means 214 of the 
read-only type and memory means 215 of the rewritable type, controls the units and rocei ves 
infonnaiion therefrom. Additional input means 216 arc provide Ui input eilhcr user 
information and external infocmation from, for instance a data communication line. 
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*I1k menioo' ntemu 214 iind/or21S tat loaded with a tuit&ble control pnigram 
for use with the prooesBor 213. The memanef 214 and/or 21 5 further imy comprise staiMtard 
bit settings to be recorded on the disc 101 ta woll as sc-t of on non-^mdani fail saltings 
conespo&ding to specific brands and modcU of p]a>'crs. This Ron-ctandard set mny bo 
5 inputted elthex by manufBaurer or by the mci. The u9or may obudn this itifonnalion diiectly 
fTom a disc 1 01 , by (he input means 216 by inputting manually or inpntting by connecting to 
a datD conuttunicatiQn line. 

The st»ndard bit setting} of a disc imy atso be present on the disc by in the 
form of a modulation of a sinusoidal radial excursion ('Vobble'*) of a {ite-pie&sed groove on 

1 0 the disc. Nomuiily such a modulation contairis addtess infoimstioo indicadng the position in 
tho spiral groove (ADIP : Absolute Addxess hifonnation in Fre-sroove) with respect to a pre- 
defined refccencc po»tioR. However, the address infcwaiation may can also selectively be 
replaced by udditionol infonnation such as for examples the Physical Disc Infomunion. 
When inserting the disc in a recorder, the recorder reads during initialization this additional 

15 irjformation and copies the corresponding bit settings to the Control Pata area. When a 
modilied bit setting has to recorded, rnodificaticMu; may be made to the physical format 
information read tnm the disc, before copying to the control data area, where the data is 
recorded as raarta within or along die groove. 

Although the ioventioa has been described with rcfeiencJC to pn^fened 

20 embodiments thereof, it is to be undcntood that tlicsc arc not limitative examples. Thus 
various modificutions thereof may become appareru to those skilled iii the art, without 
depaiting from ibe scope of the invention, as defined by the ctaiins. The invention can be 
iinitoneated by means of both hardware and Boftwan^ and that several ^means' may be 
lepresented by the same item of hardware, It is also lemstked that the word 'comprisiiig' 

25 dees am exclude the presence of other cicnvonts or steps than those listed nt a claim. Any 
Ksfercnce sigiu do not liniii the scope of the claims. 
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CLAIMS: 



1. Method of rccoKling digital infoniwtion ngnaU on & icmovftble opticnlly 
readable disc lilce recoid canicr, the method cominrising: 

gB&emting control data leprcsenting the physical structure of an optically 
leadabte disc and 

S recording the coatrol data on the recofd canier, characterized by. 

genemling a standanJizcd set of control data set corre&ponding to the record 

earner or 

generating a modiiicd non-standardized set of control data deviating Stom the 
aandanSized set of contco) data algnaU. 

10 

2. Mediod according to claim 1. characterized in that, 

the deviatitig comrol data c<Hie^>(mda to the number of ioformaiion layers of a disc. 

3. Method according to claim 1, c^umtcterized in titat, 

15 d» deviating oontroJ data corresponds to the typo of indicating a disc being of the read-only. 
iec<»dal)te or lewriiable type. 

A, Method occording to claim 1 , charocteiized in that, 

(he gcncniiing of tlte modified non-stsndazdized data act comfviscs user modification of 
20 control data. 

5. Method according to claim 1, cfaamctecized in that, 

the generating of the modiAed non-standardized data set coinpdBes user selection of a 
specafic type of icccrding and/or playback device. 

25 

6. Recording qjpanttus for reoOTding digital infonnaUon sigoahi on a lemovable 
optically readable disc like record earner, comfniBing 

isput tneans for recave dtgiial tnformniion signals representing audio^video or 
data infoimadoiu 
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encoding means for encoding the received digital infonaoUiXi signals into 
coded iuformatian tiptxAs, 

recording meani comprising a laser beam adapted to rocoid marks an a 
<vinov;U>te optically loadable ditsc like tecord canier corresponding to the coded tofoniuitiuD 
5 8igiDals» 

coDtrol means adapted to gmenue control dau signals repzeseming the 
physical stmcture of an record carrier and to record the control data signals on the vDcord 
caoien, 

chaiBCtcrizod in that, 

10 the control means are ad^^d to generate a set of Btandaidizcd control data 

signals coircsponding to the Tocottt cairicr or a set of modified non-standaidizod control data 
signals con^tnsiag control data deviating from the standudizod set of control dau signals. 

1 5 7. Recotding apparatus according to claim 6. characterized in that, the ccmtrt^ 

means ate adapted to generme deviating control data convsponding to the nunUier of 
infcMination layw of a disc. 

8' Recording apparatus occordi ng co claim 6, chaFoctcrized in that, the conirol 

20 means are adapted to graeiate debating control data coxresponding to the typo of a <Ssc 
being of the ivad-only, recordable or rewritable type. 

9. Recording apparatus acconUng to claim 6, characterizod iu that, the recorcUng 
appai-atos comprises user inptit means ad^sted to modify the control data signals. 

25 

10. Recording q)paraius according to claim 6. diaracterixed in that, the recording 
apparatus comprises u&er selection means adapted to select a specific type of recoiding 
and/or ptaybaclc device. 
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